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□ 1- Gascon E. Vutskits L Zhang H. Barrel -Moran MX Kiss FX Mas C. 

Kiss JZ. 

Jgi Sequential activation of p75 and TrkB is involved in dendritic development 
feJ of subventricular zone-derived neuronal progenitors in vitro. 

Eur J Neurosci. 2005 Jan;21(l):69-80. 

PM1D: 15654844 [PubMed - in process] 

□ 2: Hernandez CM. Terry AV Jr. Related Articles, Links 

Repeated nicotine exposure in rats: Effects on memory function, cholinergic 
markers and nerve growth factor. 

Neuroscience. 2005 ; 1 3 0(4) : 997 - 1 0 1 2 . 
PMID: 15652996 [PubMed - in process] 

□ 3: Giuliani A. D'Intino G. Paradisi M. Giardino L. Calza L. Related Articles, Links 

p75(NTR)-Immunoreactivity in the subventricular zone of adult male rats: 
expression by cycling cells. 

J Mol Histol. 2004 Nov;35(8-9):749-58. 
PMID: 15609087 [PubMed - in process] 

□ 4: Wahab NA X Weston BS^ Related Articles, Links 

Connective Tissue Growth Factor CCN2 Interacts with and Activates the 
Tyrosine Kinase Receptor TrkA. 
J Am Soc Nephrol. 2005 Feb; 16(2): 340-5 1. Epub 2004 Dec 15. 
PMID: 15601748 [PubMed - in process] 

.Yon der .Valk Related Articles Links 
' P. Baayen JC. Ozguc M. Saygi S. Soylemezoglu F. Akalin N. Troost 
D 3 .Aronica.E ; . 

Neurotrophin receptor immunoreactivity in the hippocampus of patients with 
mesial temporal lobe epilepsy. 

Neuropathol Appl Neurobiol. 2004 Dec;30(6):651-64. 
PMID: 15541005 [PubMed - indexed for MEDLINE] 



□ 6: Farbman Al, Guagliardo N. Sollars SI. Hill PL. 



Related Articles, Links 



Each sensory nerve arising from the geniculate ganglion expresses a unique 
fingerprint of neurotrophin and neurotrophin receptor genes. 

J Neurosci Res. 2004 Dec 1 ;78(5):659-67. 
PMID: 15495212 [PubMed - in process] 



Related Articles, Links 



Farbman AL Brann JR Rozcnblat A. Rochlin MW, Weiler E. 
Bhatiacharvvn M. 

Developmental expression of neurotrophin receptor genes in rat geniculate 
ganglion neurons. 

J Neurocytol. 2004 May;33(3):331-43. 
PMID: 1 5475688 [PubMed - in process] 
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G 8: Frpssard ,NL Freund V, Advenier C. Rel3teri Articles, Links 

Nerve growth factor and its receptors in asthma and inflammation. 

Eur J Pharmacol. 2004 Oct l;500(l-3):453-65. 
PMID: 15464052 [PubMed - in process] 

G 9: Qzdinler PR IJlupinar E. Erzurumlu RS. Related Articles, Links 

Dose and age-dependent axonal responses of embryonic trigeminal neurons 
to localized NGF via p75NTR receptor. 
J Neurobiol. 2005 Feb 5;62(2): 189-206. 
PMID: 15459897 [PubMed - in process] 

□ 10: Counts SE„ Nadcem M, Wuu .1 Ginsberg SD. Saragovi HU. Related Articles, Links 

Mufson EX 

|jg| Reduction of cortical TrkA but not p75(NTR) protein in early-stage 
I^J Alzheimer's disease. 

Ann Neurol. 2004 Oct;56(4):520-31. 

PMID: 15455399 [PubMed - indexed for MEDLINE] 

Oil: Turner B J. Murray SS, Piccenna LG. Lopes EC, Kilpatnck LL Related Articles, Links 
Cheeraa SS. 



Effect of p75 neurotrophin receptor antagonist on disease progression in 
transgenic amyotrophic lateral sclerosis mice. 
JNeurosci Res. 2004 Oct 15;78(2): 193-9. 
PMID: 1 537861 2 [PubMed - indexed for MEDLINE] 

□ 12: Chang MS. Arevalo JC, Chao MV. Related Articles, Links 



Ternary complex with Trk, p75 5 and an ankyrin-rich membrane spanning 
protein. 

JNeurosci Res. 2004 Oct 15;78(2): 186-92. 

PMID: 15378608 [PubMed - indexed for MEDLINE] 

□ X3 : Aronica E, Qzhas-Gerceker F. Redeker S. Ramkema M, Spliet WG. Related Articles, Links 
yan.RijenPC^ 

Expression and cellular distribution of high- and low-affinity neurotrophin 
receptors in malformations of cortical development. 

Acta Neuropathol (Berl). 2004 Nov;108(5):422-34. Epub 2004 Sep 15. 
PMID: 1 5375667 [PubMed - indexed for MEDLINE] 

fl 14: Bi^M,J^ Related Articles, Links 

Goelz M, Barde YA. 

Differentiation of mouse embryonic stem cells into a defined neuronal 
lineage. 

NatNeurosci. 2004 Sep;7(9): 1003-9. 

PMID: 15332090 [PubMed - indexed for MEDLINE] 

CI 15: Barreau F. C artier C. Ferrier L. Fioramonii J. Bueno L. Related Articles, Links 

Nerve growth factor mediates alterations of colonic sensitivity and mucosal 
barrier induced by neonatal stress in rats. 
Gastroenterology. 2004 Aug;127(2):524-34. 
PMID: 15300585 [PubMed - indexed for MEDLINE] 

G 16: Szntowicz A, Maclzinr 3. Pawelczvk T. Tomaszewicz M. Related Articles, Links 

Bielarczyk H. 



Effects of NGF on acetylcholine, acetyl -CoA metabolism, and viability of 
differentiated and non-differentiated cholinergic neuroblastoma cells. 
J Neurochem. 2004 Aug; 90(4): 95 2-6 1 . 
PMID: 15287901 [PubMed - indexed for MEDLINE] 

□ 17 . Srinivasan B, Rogue CH, Hempstead BjL, Al-libaidi MR, Rogue Related Articles Links 
RS. 
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Microglia-derived pronerve growth factor promotes photoreceptor cell 

death via p75 neurotrophin receptor. 

J Biol Chem. 2004 Oct 1;279(40):41 839-45. Epub 2004 Jul 23. 

PMID: 15277529 [PubMed - indexed for MEDLINE] 



□ 18: Zhnns, YK, Nicol. GD. 



Related Articles, Links 



NGF-mediated sensitization of the excitability of rat sensory neurons is 
prevented by a blocking antibody to the p75 neurotrophin receptor. 

Neurosci Lett. 2004 Aug 1 2;366(2): 1 87-92. 

PMID: 1 5276244 [PubMed - indexed for MEDLINE] 



D 19: McCollum AT. Estus S. 



Related Articles, Links 



NGF acts via p75 low-affinity neurotrophin receptor and calpain inhibition 
to reduce UV neurotoxicity. 

J Neurosci Res. 2004 Aug 15;77(4):552-64. 

PMID: 15264225 [PubMed - indexed for MEDLINE] 



□ 20: Plo L Bono R, Bezombes C. Alain A. Bruno A. Laurent G. 



Related Articles, Links 



□ 21; 



□ 22: 



23 



□ 24: 



Nerve growth factor-induced protein kinase C stimulation contributes to 
TrkA-dependent inhibition of p75 neurotrophin receptor sphingolipid 
signaling. 

J Neurosci Res. 2004 Aug 15;77(4):465-74. 

PMID: 15264216 [PubMed - indexed for MEDLINE] 

Kuruvilla R. Zweifel LS, Glebova NO. Lonze BE. Valdez G\ Ye I-L Relate** Ancles I ink* 
Ginty DP. 

A neurotrophin signaling cascade coordinates sympathetic neuron 
development through differential control of TrkA trafficking and retrograde 
signaling. 

Cell. 2004 Jul 23;118(2):243-55. 

PMID: 15260993 [PubMed - indexed for MEDLINE] 

Saxena.S s .Hpwe Related Article:?, Links 

Differences in the surface binding and endocytosis of neurotrophins by 
p75NTR. 

Mol Cell Neurosci. 2004 Jun;26(2):292-307. 

PMID: 15207854 [PubMed - indexed for MEDLINE] 

Moore DB. Madorskv L Paiva M, Barrow Beaton M. Related Articles, Links 

Ethanol exposure alters neurotrophin receptor expression in the rat central 

nervous system: Effects of neonatal exposure. 

J Neurobiol. 2004 Jul;60(l):l 14-26. 

PMID: 15188277 [PubMed - indexed for MEDLINE] 

Moore PR, Madorskv L Paiva M, Barrow Heaton M. Related Articles, Links 

Ethanol exposure alters neurotrophin receptor expression in the rat central 
nervous system: Effects of prenatal exposure. 

J Neurobiol. 2004 Jul;60(l):101-13. 

PMID: 15188276 [PubMed - indexed for MEDLINE] 



□ 25: 



Graiani G, Emanueli C. Desortes E. Van Linthout S. Pinna A. 
Figueroa CD. Manni L. Madeddu P. 

Nerve growth factor promotes reparative angiogenesis and inhibits 
endothelial apoptosis in cutaneous wounds of Type 1 diabetic mice 

Diabetologia. 2004 Jun;47(6): 1047-54. Epub 2004 May 26. 
PMID: 15164170 [PubMed - indexed for MEDLINE] 
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□ 26: HanynUa SS A .Law 



Related Articles, Links 
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TrkA and mitogen-activated protein kinase phosphorylation are enhanced in 
sympathetic neurons lacking functional p75 neurotrophin receptor 
expression. 

Eur J Neurosci. 2004 May;19(10):2903-8. 

PMID: 15147324 [PubMed - indexed for MEDLINE] 



□ 27: 



Goeiti VM. Hussain SR. Abate O. Wirtz PL Stephens RL Jr. 
HackshawKV. 



Related Articles, Links 



□ 28; 



Differential change in mRNA expression of p75 and Trk neurotrophin 
receptors in nucleus gracilis after spinal nerve ligation in the rat. 

Exp Neurol. 2004 Jun;187(2):533-6. 

PMID: 15144880 [PubMed - indexed for MEDLINE] 

Chiaretti A. Aloe L. Antonelli A. Ruggiero A. Piasira M. Riccardi Related Articles, Links 
R. Tamburrini G, Pi Rocco C. 

Neurotrophic factor expression in childhood low-grade astrocytomas and 
ependymomas. 

Childs Nerv Syst. 2004 Jun;20(6):412-9. Epub 2004 May 06. 
PMID: 15138791 [PubMed - indexed for MEDLINE] 



□ 29: He XL, Garcia K.C. 



Related Articles, Links 



Structure of nerve growth factor complexed with the shared neurotrophin 
receptor p75. 

Science. 2004 May 7;304(5672):870-5. 

PMID: 15131306 [PubMed - indexed for MEDLINE] 



□ 30: Zampieri N. Chao M V. 

Structural biology. The p75 NGF receptor exposed. 

Science. 2004 May 7;304(5672):833-4. No abstract available. 
PMID: 15131296 [PubMed - indexed for MEDLINE] 

□ 31: Peeraullv 'MR. Jenkins JR. Tray hum P. 



Related Articles, Links 



Related Articles, Links 



NGF gene expression and secretion in white adipose tissue: regulation in 
3T3-L1 adipocytes by hormones and inflammatory cytokines. 

Am J Physiol Endocrinol Metab. 2004 Aug;287(2):E331-9. Epub 2004 Apr 20. 
PMID : 1 5 1 00092 [PubMed - indexed for MEDLINE] 

□ 32: Era.WRMarkovska K t .BarreJLGL, Related Articles, Links 

The p75 neurotrophin receptor enhances TrkA signalling by binding to She 
and augmenting its phosphorylation. 

J Neurochem. 2004 Apr;89(2):344-53. 
PMID: 15056278 [PubMed - indexed for MEDLINE] 

fipiquhoun A, Lawrance GM, Shamovsky 1L, Riopelle RJ, Ross 
GM. 



□ 33: 



Kelated Articles, Linkis 



□ 34: 



Differential activity of the nerve growth factor (NGF) antagonist PD90780 
[7-(benzolylamino)-4 3 9-dihydro-4-methyl-9-oxo-pyra2olo[5 ? 1 -b] 
quinazoline-2-carboxylic acid] suggests altered NGF-p75NTR interactions 
in the presence of TrkA. 

J Pharmacol Exp Ther. 2004 Aug;3 10(2):505-1 1 . Epub 2004 Mar 29. 
PMID: 15051797 [PubMed - in process] 

Murray SS. Perez P. Lee R, Hempstead BL, Chao MV. Related Articles, Links 

A novel p75 neurotrophin receptor-related protein, NRH2, regulates nerve 



growth factor binding to the TrkA receptor. 

J Neurosci. 2004 Mar 17;24(1 1):2742-9. 
PMID: 15028767 [PubMed - indexed for MEDLINE] 

□ 35: EvangelopoulosME. Weis J. Kruttgen A. 



Related Articles, Links 
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Neurotrophin effects on neuroblastoma cells: correlation with trk and 
p75NTR expression and influence of Trk receptor bodies. 

JNeurooncoL 2004 Jan;66(l -2): 101-10. 

PMID: 15015775 [PubMed - indexed for MEDLINE] 



□ 36 



Davidson B. Reich R. Lazarovic-i P. Ann Florenes V. Nielsen S. 
Nesiand JM. 



Related Articles, Links 



□ 37: 



Altered expression and activation of the nerve growth factor receptors TrkA 
and p75 provide the first evidence of tumor progression to effusion in breast 
carcinoma. 

Breast Cancer Res Treat. 2004 Jan;83(2):119-28. 
PMID: 14997042 [PubMed - indexed for MEDLINE] 

Musatov S. Roberts J. Brooks Al. Pena J. Betchen S. Pfaff D W. Related Abides liri*s 
Kaplitt MG. ' . 

Inhibition of neuronal phenotype by PTEN in PC 12 cells. 

Proc Natl Acad Sci USA. 2004 Mar 9;101(10):3627-31. Epub 2004 Feb 27. 
PMID: 1 4990793 [PubMed - indexed for MEDLINE] 



□ 38 



Nykiaer A. Lee R. Teng KK. Jansen P. Madsen P. Nielsen MS. 
Iacpj)sen.C u .KU 
BL. Petersen CM. 

Sortilin is essential for proNGF-induced neuronal cell death. 

Nature. 2004 Feb 26;427(6977):843-8. 

PMID: 14985763 [PubMed - indexed for MEDLINE] 



Related Articles, Links 



□ 39: Kaplan DR. Miller FD. 



Related Articles, Links; 



Neurobiology: a move to sort life from death. 

Nature. 2004 Feb 26;427(6977):798-9. No abstract available. 
PMID: 14985746 [PubMed - indexed for MEDLINE] 

□ 40: ContLAM, Brimijo^ 



Related Articles, Links 



Suppression of neurite outgrowth by high-dose nerve growth factor is 
independent of functional p75NTR receptors. 

Neurobiol Dis. 2004 Feb;15(l): 106-14. 

PMID: 14751775 [PubMed - indexed for MEDLINE] 



O 41: Rudzinski M, Wong TP, Saragoyi HU. 



Related Articles, Links 



Changes in retinal expression of neurotrophins and neurotrophin receptors 
induced by ocular hypertension. 

J Neurobiol. 2004 Feb 15;58(3):341-54. 

PMID: 14750147 [PubMed - indexed for MEDLINE] 



□ 42: Bianco JL Perrv C. Harkin DG. Mac-kav-Sim A, Feron F. 



Related Articles, Links 



□ 43: 



Neurotrophin 3 promotes purification and proliferation of olfactory 
ensheathing cells from human nose. 

Glia. 2004 Jan 15;45(2): 1 1 1 -23. 

PMID: 14730705 [PubMed - indexed for MEDLINE] 

Chaisuksunt. V, Campbell G> Zhang Y. Schachixer M. Lieberman Related Articles, Links 
AR, Anderson PN, 

Expression of regeneration-related molecules in injured and regenerating 
striatal and nigral neurons. 

JNeurocytol. 2003 Feb;32(2):161-83. 

PMID: 14707551 [PubMed - indexed for MEDLINE] 



□ 44: Botchkayre^ 



Related Articles, Links 



Epithelial growth control by neurotrophins: leads and lessons from the hair 
follicle. 
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Prog Brain Res. 2004;146:493-513. Review. 

PMID: 14699982 [PubMed - indexed for MEDLINE] 

□ 45: Raychaudhuri SP. Raychaudhuri SK. Related Articles, Links 

Role of NGF and neurogenic inflammation in the pathogenesis of psoriasis. 
Prog Brain Res. 2004; 146:433-7. Review. 
PMID: 14699978 [PubMed - indexed for MEDLINE] 



□ 46: Gentr^^ 



Related Articles, Links 



The p75 neurotrophin receptor: multiple interactors and numerous 
functions. 

Prog Brain Res. 2004;146:25-39. Review. 

PMID: 14699954 [PubMed - indexed for MEDLINE] 



□ 47: 



Related Articles, Links 



Weber A^Hues]^^ 
Christiansen H. 

Coexpression of insulin receptor-related receptor and insulin-like growth 

factor 1 receptor correlates with enhanced apoptosis and dedifferentiation in 

human neuroblastomas. 

Clin Cancer Res. 2003 Nov 15;9(15):5683-92. 

PMID: 14654552 [PubMed - indexed for MEDLINE] 



48 



Delcroix JD. Patel J, Averill S. Tomlinson DR. Priestley JV, 
Femyhough.P... 

Peripheral axon crush elevates transport of p75NTR in the central 

projection of sensory neurones of rats. 

Neurosci Lett. 2003 Nov 20;351(3):181-5. 

PMID: 14623 136 [PubMed - indexed for MEDLINE] 



Related Articles, Links 



□ 49: .&ddM.(M)n:WedsPL 



Kelated Article:?, Links 



NGF activates the phosphorylation of MAP IB by GSK3beta through the 
TrkA receptor and not the p75(NTR) receptor. 

J Neurochem. 2003 Nov; 87 (4): 93 5 -46. 

PMID: 14622124 [PubMed - indexed for MEDLINE] 



O 50: Song MS, Posse de Chaves EL 



Related Articles, Links 



Inhibition of rat sympathetic neuron apoptosis by ceramide. Role of 
p75NTR in ceramide generation. 

Neuropharmacology. 2003 Dec;45(8):l 130-50. 
PMID: 14614956 [PubMed - indexed for MEDLINE] 



□ 51: Kettcrcr K. Rao S. Fricss R Weiss J. Buchler MW. Korc M. 



Nelated Articles, Links 



Reverse transcription-PCR analysis of laser-captured cells points to 
potential paracrine and autocrine actions of neurotrophins in pancreatic 
cancer. 

Clin Cancer Res. 2003 Nov 1;9(14):5 127-36. 
PMID: 14613990 [PubMed - indexed for MEDLINE] 



□ 52: 



Related Articles, Links 



DeCouto SA. Jones EE, Kudwa AE. Shoemaker SE. Shafer A J, 
Brieschke MA. James PF. Vaughn JC. Isaacson LG. 

The effects of deafferentation and exogenous NGF on neurotrophins and 
neurotrophin receptor mRNA expression in the adult superior cervical 
ganglion. 

Brain Res Mol Brain Res. 2003 Nov 6;1 19(l):73-82. 
PMID: 14597231 [PubMed - indexed for MEDLINE] 



□ 53: 



Shinoda M. Honda T. Ozaki N. Hatiori IL Mizuiam 1L Ueda M. 
Sugiura Y. 



Related Articles, Links 



Nerve terminals extend into the temporomandibular joint of adjuvant 
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arthritic rats. 

Eur J Pain. 2003;7(6):493-505. 
PMID: 14575662 [PubMed - indexed for MEDLINE] 

G 54: Roskoden T. Oiten U. Schwegler H. Related Articles, Links 

m Early postnatal corticosterone administration regulates neurotrophins and 
tal their receptors in septum and hippocampus of the rat. 

Exp Brain Res. 2004 Jan; 154(2): 183-91. Epub 2003 Oct 14. 

PMID: 14557907 [PubMed - indexed for MEDLINE] 

□ 55: Zhang I Geula C. Lu C. Koziel R Hatcher LM. Roisen FX Related Articles, Links 

Neurotrophins regulate proliferation and survival of two microglial cell 
lines in vitro. 

Exp Neurol. 2003 Oct;183(2):469-81. 
PMID: 14552887 [PubMed - indexed for MEDLINE] 



□ 56: Lad SP. Neet KE. Mufson EX Related Articles, Links 

Nerve growth factor: structure, function and therapeutic implications for 
Alzheimer's disease. 
CurrDrug Targets CNS Neurol Disord. 2003 Oct;2(5):3 15-34. Review. 
PMID: 14529363 [PubMed - indexed for MEDLINE] 

□ 57: Krol KM. Kawaja MP, Related Articles, Links 

is Structural and neurochemical features of postganglionic sympathetic 
I^J neurons in the superior mesenteric ganglion of spontaneously hypertensive 
rats. 

J Comp Neurol. 2003 Nov 3 ;466(1): 148-60. 

PMID: 14515246 [PubMed - indexed for MEDLINE] 

G 58: Garcia M, Forsier V, Hicks D, Vecino E. Related Articles, Links 



In vivo expression of neurotrophins and neurotrophin receptors is 
conserved in adult porcine retina in vitro. 
Invest Ophthalmol Vis Sci. 2003 Oct;44(10):4532-41. 
PMID: 14507902 [PubMed - indexed for MEDLINE] 

G 59: Pannese E, Procacci P. Related Articles, Links 

Ultrastructural localization of NGF receptors in satellite cells of the rat 
spinal ganglia. 
JNeurocytol. 2002 Sep-Nov;3 1(8-9): 755-63. 
PMID: 14501212 [PubMed - indexed for MEDLINE] 

G 60: Massa _^XieX Xongo FM Related Articles, Links 

Alzheimer's therapeutics: neurotrophin domain small molecule mimetics. 

J Mol Neurosci. 2003;20(3):323-6. 
PMID: 14501015 [PubMed - indexed for MEDLINE] 

G 61: Marinova T; Velikova K. Philipov S. Stankujov L Chaldakov G. Related Articles, Links 
AloeL. 

Cellular localization of NGF and NGF receptors in aged human thymus. 
Folia Biol (Praha). 2003 ;49(4): 160-4. 
PMID: 12971585 [PubMed - indexed for MEDLINE] 

G 62: L.U.IL Related Articles, Links 



Pro-region of neurotrophins: role in synaptic modulation. 

Neuron. 2003 Aug 28;39(5):735-8. Review. 
PMID: 12948441 [PubMed - indexed for MEDLINE] 

G 63: Ivanisevic L. Baacrjee K. Saragovi HIL Related Articles, Links 
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Differential cross-regulation of TrkA and TrkC tyrosine kinase receptors 
with p75. 

Oncogene. 2003 Aug 28;22(36):5677-85. 
PMID: 12944916 [PubMed - indexed for MEDLINE] 

□ 64: Zhao SP. Related Articles, Links 

[Co-expression of TrkA and p75 neurotrophin receptor in extracranial 



olfactory neuroblastoma cells] 

Hunan Yi Ke Da Xue Xue Bao. 2003 Feb 28;28(l):50-2. Chinese. 
PMID: 12934398 [PubMed - indexed for MEDLINE] 

□ 65: Lad SP. Neet KE. Related Articles, Links 

Activation of the mitogen-activated protein kinase pathway through 
p75NTR: a common mechanism for the neurotrophin family. 

J Neurosci Res. 2003 Sep l;73(5):614-26. 

PMID: 12929129 [PubMed - indexed for MEDLINE] 

□ 66* - Tung KM. Tan s - Landman N, Petrova K. Murray S, Lewis Kurt Relied Articles I ink* 

* PK, Kim PS, Rvu SR Chao MV, Kim TW. 



Regulated intramembrane proteolysis of the p75 neurotrophin receptor 
modulates its association with the TrkA receptor. 

J Biol Chem. 2003 Oct 24;278(43):42161-9. Epub 2003 Aug 11. 
PMID: 12913006 [PubMed - indexed for MEDLINE] 

□ 67: Nassenstcin C. Braun A, Eipenbeck VL Lommatzsch M, Schmidt Related Articles, Links 
" S. Kru.g N, Lutimaiin W, Renz H, Virchow JC Jr. 



The neurotrophins nerve growth factor, brain-derived neurotrophic factor, 
neurotrophin-3, and neurotrophin-4 are survival and activation factors for 
eosinophils in patients with allergic bronchial asthma. 

J Exp Med. 2003 Aug 4;198(3):455-67. 

PMID: 12900521 [PubMed - indexed for MEDLINE] 



! 68: Cowen T. Woodhoo A. Sullivan CD. Jolly FL Crutcher KA. Wyati Related Articles, Links 
S, Michael GJ. Orike R Gatzinsky K, Thrasivoulou C. 

Reduced age-related plasticity of neurotrophin receptor expression in 
selected sympathetic neurons of the rat. 

Aging Cell. 2003 Feb;2(l):59-69. 

PMID: 12882335 [PubMed - indexed for MEDLINE] 

□ 69: Pappas TC, Dccorti E\ Macdonald NJ, Neet KE, Taglialatela G. Related Articles, Links 

Tumour necrosis factor-alpha- vs. growth factor deprivation-promoted cell 
death: different receptor requirements for mediating nerve growth factor- 
promoted rescue. 

Aging Cell 2003 Apr;2(2):83-92. 
, PMID: 1 288232 1 [PubMed - indexed for MEDLINE] 

□ 70: Chen I Zhe X. Related Articles, Links 

tCotransfection of TrkA and p75(NTR) in neuroblastoma cell line (IMR-32) 
promotes differentiation and apoptosis of tumor cells. 

Chin Med J (Engl). 2003 Jun;l 16(6):906-12. 
PMID: 12877805 [PubMed - indexed for MEDLINE] 

O 71: Kanning KG. Hudson M Amieux PS, Wiley JC, Bothwell M. Related Articles, Links 

Schecterson LC. 

Proteolytic processing of the p75 neurotrophin receptor and two homologs 
generates C-terminal fragments with signaling capability. 

J Neurosci. 2003 Jul 2;23(13):5425-36. 
PMID: 12843241 [PubMed - indexed for MEDLINE] 
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O 72: .UJLUri_Sarag^ Related Articles, Links 

A ligand of the p65/p95 receptor suppresses perforant path kindling, 
kindling-induced mossy fiber sprouting, and hilar area changes in adult rats. 

Neuroscience. 2003; 1 19(4): 11 47-56. 

PMID: 12831869 [PubMed - indexed for MEDLINE] 

□ 73. Ricci A. Fdicj L, Mariotta S, ManninoP, Schmid ,.G v Terzano. Related Articles, Links 
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FIG. 1 shows the predicted topology of ARMS. Transmembrane domains and 
various intracellular motifs are depicted. 

FIG. 2 shows the amino acid sequence and comparison of rat (SEQ ID NO: 2) 
and human (SEQ ID NO: 4) ARMS proteins. Dash-lined residues denote 11 
contiguous ankyrin repeats; bold-faced tyrosine (Y) residues (at 
positions 399, 409, 441, 444, and 466 of the rat sequence) are 
evol utionarily conserved among human, rat, Drosophila, and C. elegans; 
boxed residues are the putative transmembrane domains; italicized 
residues denote the polyproline stretch; shadowed residues constitute the 
SAM domain (aall52-1221) ; carboxy-most three asterisked amino acids (SIL) 
encode a PDZ-binding motif. 

FIG. 3 shows the comparison of various cytoplasmic regions of rat (r) , 
human (h) , Drosophila (d) and C. elegans (w) ARMS. 1, amino terminal 
region between the ankyrin repeats and the first transmembrane domain 
with bold-faced, evolutionarily conserved tyrosines (Y) ; 2, cytoplasmic 
region between transmembrane domains 2 and 3; 3 and 4, two carboxy 
terminal regions; 5, the SAM domain. Sequences for WARMS and dARMS were 
obtained from accession numbers Z68760 and AAF46710, respectively. The 
sequence for hARMS was determined from overlapping ESTs with accession 
numbers BAA86564 and CAB63746. (symbols: "*" identity, ":" strongly 
similar, "." weakly similar). The residue numbering of the various 
cytoplasmic regions corresponds to the residue numbering of the amino 
acid sequences of rARMS (SEQ ID NO: 2), hARMS (SEQ ID NO: 4), dARMS (SEQ ID 
NO: 8), and WARMS (SEQ ID NO: 6). 

FIGS. 4A and 4B show a Northern analysis of ARMS (fig. 4a) and a methylene 
blue staining of the 28s ribosomal band as a loading control (FIG. 4B) . A 



single transcript of 7.0 kb was detected by Northern analysis using a 
32P-labeled ARMS cDNA probe (FIG. 4A) . Each lane contained 20 mu g of 
total RNA (with the exception of pancreas and DRG lanes which contained 
less-than 10 mu g each) extracted from various rat tissue. 

FIGS. 5A-5D show the distribution of ARMS mRNA in the adult rat central 
nervous system by in situ hybridization. A 33P-labeled cRNA probe was 
used to assess ARMS mRNA expression. Areas of intense labeling include 
the mitral cell layer of the olfactory bulb (OB; FIG. 5a), all regions of 
the hippocampus (HP; FIG . 5B) , the Purkinje cell layer of the cerebellum 
(CB; FIG. 5c), grey matter-most notably in the ventral horn-of the spinal 
cord (SC; FIG. 5D) . 

FIGS. 6A and 6B show the expression in adult rat dorsal root ganglion 
(DRG) by in situ hybridization. A 33P-labeled cRNA probe was used to 
assess mRNA distribution in DRG as depicted in the dark field image 
(left). The majority of cell bodies of the DRG were positive for ARMS 
mRNA expression, but notable absences of expression were localized to the 
large diameter DRG cell bodies as depicted by the arrows in the dark 
field and the corresponding phase (FIG. 6B) photographs, (scale bars=l 
mm) 

FIGS. 7A-7C show expression of ARMS mRNA by in situ hybridization of ARMS 
in embryonic day 14 (E14) rat. In a coronal section through the 
midsection of an E14 rat, only spinal cord (sc) and dorsal root ganglion 
(drg) were positive for ARMS (FIG. 7A) . in situ hybridization of ARMS in 
a rmdsagittal section (FIG. 7b) and a more lateral section (FIG. 7c) of 
E14 rat. ARMS mRNA expression was restricted to various brain regions 
such as the cortex (cx) , hippocampus (hp), pons, medulla (med) , basal 
telencephalon (bt) , principal and spinal trigeminal nucleus (tn) , 
superior and inferior colliculus (clc) and spinal cord (sc) . Multiple 
ganglia expressed ARMS mRNA, such as the dorsal root ganglion (drg), 
trigeminal ganglion (tg) , geniculate ganglion (gg) , vestibular ganglion 
(vg) , and superior cervical ganglion (scg). (white scale bars=l mm; black 
scale bar=50 mu m) 

FIGS. 8A-8B show the interaction of p75 with ARMS. HEK293T cells were 
co-transfected with cDNAs encoding full length ARMS, HAtagged p75, ARMS 
plus p75, or empty vector. Cells Tysates were immunoprecipitated with 
anti-ARMS 892 antiserum and immunoblotted with anti-HA (FIG. 8A) . 
Expression of p75 receptors was confirmed by immunoblotting with anti-p75 
(9992; FIG. 8B). 

FIGS. 9A-9D show coprecipitation of TrkA and ARMS (FIG. 9A) and 
colocalization of TrkA and ARMS (FIGS. 9B-9D) . in FIG. 9A, PC12 615 cells 
were treated for 10 minutes and 25 hours with NGF (100 ng/ml). Lysates 
were prepared and subjected to immunoprecipitation with anti-Trk C-14 
antibody, followed by immunoblot with anti-ARMS antibody. Normal rabbit 
IgG was used as a negative control. In FIGS. 9B-9D, immunofluorescence 
analysis of ARMS and ***TrkA*** ***receptor*** in sympathetic 
neurons is shown. SCG sympathetic neurons were grown in the presence of 
150 ng/ml NGF, fixed and immunostained as described in the Methods 
section of Example 1. The ARMS protein and the ***TrkA*** 

*** re ceptor*** were subjected to double immunostaining using an 
antiARMS antiserum (FIG. 9B) and an anti-Trk B-3 (FIG. 9C) monoclonal 
antibody and analyzed by confocal microscopy. The signal observed in FIG. 
9D demonstrates overlap of the two signals (overlay) from immunostaining 
with anti-ARMS anti-serum and with an anti-TrkB monoclonal antibody. The 
arrow indicates cell surface co-localization of ARMS and TrkA. 

FIGS. 10A and 10B show tyrosine phosphorylation of ARMS. In FIG. 10A, 
phosphorylation of ARMS by NGF in PC12 cells is rapid and can be blocked 
by K252a. The antiserum 892 was used to immunoprecipitate endogenously 
expressed ARMS from PC12 615 cell lysates. Anti-phosphotyrosine antibody, 
pY99 was used to assess tyrosine phosphorylation of the 
immunoprecipitated ARMS, within 1 minute of NGF treatment, 
phosphorylation of ARMS could be detected, suggesting a direct 
phosphorylation by TrkA. Furthermore, 100 nM K252a potently blocked ARMS 
phosphorylation (top). In lysates of the same samples, TrkA 
autophosphorylation is shown using pY99 (bottom). The time course of ARMS 
phosphorylation by NGF in PC12 cells is shown in FIG. 10B. The 
phosphorylation peaks within 10 minutes (m) and is sustained for at least 
25 hours (h) (top). Reprobing of the same blot with 892 demonstrated 
equivalent levels of immunoprecipitated ARMS from the various lysates 
(bottom) . 

FIG. 11 shows specificity of ARMS phosphorylation. Phosphorylation of ARMS 
is specifically induced upon NGF, but not EGF, treatment of PC12 615 
cells. Two time points, 10 minutes and 2 hours, were examined for 
tyrosine phosphorylation of ARMS using the following conditions: no 
ligand (CTRL), 50 ng/ ml EGF and 100 ng/ml NGF. To demonstrate the 
specificity of the ARMS antiserum, 892 (I), preimmune antiserum (p) was 
used in parallel immunoprecipitations (IP). The lower panel shows the 



amount of ARMS protein that was immunoprecipitated from the various 
lysates. 

FIG. 12 shows the effects of other neurotrophics . The neurotrophics BDNF 
and NT-4/5 induce phosphorylation of ARMS through the TrkB receptor. PC12 
cells stably expressing TrkB were treated with either 100 ng/ml BDNF or 
100 ng/ml NT4/5 and the phosphorylation of ARMS was measured as described 
in FIG. 10a. BDNF, and to a lesser extent, NT4/5, were able to induce 
tyrosine phosphorylation of ARMS. The bottom panel depicts 
immunoprecipitated ARMS from each lysate. 

fig. 13 shows induction of ARMS phosphorylation in hippocampal neurons by 
BDNF. Primary cultures of E17 hippocampal neurons were prepared and 
treated with 50 ng/ml BDNF for the indicated times. Phosphorylation of 
ARMS was assessed by immunoprecipi tation with anti-ARMS 892 antiserum and 
Western blotting with anti-phosphotyrosine pY99 antibody (top panel). 
Equal amounts of ARMS protein were immunoprecipitated from each lysate as 
shown with reprobing the same blot with 892. 

FIGS. 14A and 14B show the effects of ephrins. in FIG. 14A, ephrin B2 
induces ARMS tyrosine phosphorylation in NG108-15 cells expressing EphB2 
receptor. Lysates were made from untreated or ligand-stimulated NG108-15 
cells (using aggregated ephrin B2, 30-40 minutes) and immunoprecipitated 
with 892 antiserum. Tyrosine phosphorylation was assessed with pY99 in 
subsequent Western blots. Equivalent amounts of ARMS were 
immunoprecipitated as shown in the lower panel, in FIG. 14B, tyrosine 
phosphorylation of ARMS by ephrin B2 peaks at 30 minutes. Thus, the time 
course of ARMS tyrosine phosphorylation closely parallels that of 
receptor autophosphorylation . 

FIGS. 15a and 15B show ARMS/Trk receptor interaction. Expression plasmids 
containing full length cDNAs for ARMS and TrkA, TrkB and TrkC receptors 
were transiently transfected into HEK293 cells (2 x 106 cells/plate) 
following the calcium-phosphate method. ARMS, Trk and EGF receptor 
expression were detected by immunoblotting. Cells were lysed in 1% NP-40 
lysis buffer containing 20 mM Tris-HCl pH 8, 150 mM Nad , 1% NP-40, 2 mM 
EDTA and protease inhibitors (0.15 units/ml aprotinin, 20 um leupeptin 
and 1 mM phenylmethylsulphonylfluoride) , at 4 degrees c. , for 30 min. 
Immunoprecipitation was performed for 3 hours at 4 degrees c. using 2-3 
mg of total protein extract and the Flag agarose-conjugated antibody 
(Sigma, St. Louis, Mo.). After several washes, immunoprecipitates were 
analyzed by SDS-PAGE followed by Western blot with different antibodies 
e.g., antibodies against TrkA, TrkB, TrkC, Arms, or EGFR. Reactive 
protein bands were visualized by enhanced chemil uminescence detection 
(Amersham Corp. , Piscataway, N.3.). 

FIGS. 16A and 16B show a PC12 Immunofluorescence analysis. PC12 cells with 
(FIG. 16A) or without (FIG. 16B) NGF treatment cultured in Lab-Tek 
chamber slides (Nalge Nunc International) coated with collagen and 
poly-L-lysine were fixed with paraformaldehyde and permeablized with cold 
methanol. Cells were blocked with PBS containing 10% FCS and incubated 
with purified antibody (3 mu g/ml) against the C-terminus of ARMS 
protein, 892 (Example 1). Primary antibodies were visualized using 
fluorescence-conjugated secondary antibodies (FITCconjuqated goat 
anti-rabbit igG; Jackson Laboratories), images were collected on a Leica 
confocal microscope (Nussloch, Germany) and show that ARMS is localized 
at neurite tips in PC12 cells after NGF treatment. 

FIGS. 17A-17F show immunolocalization of ARMS and VAMP-2, a synaptic 
vesicle marker, in hippocampal neurons. Primary cultures of hippocampal 
neurons were obtained from rats E17-19 and maintained with Neurobasal 
medium (Gibco) supplemented with B-27 and 0.4 mM glutamine in Lab-Tek 
chamber slides (Nalge Nunc International) coated with poly-L-lysine. The 
cells were fixed with paraformaldehyde, permeablized with cold methanol 
and then blocked with PBS containing 10% FBS, 10% normal goat serum and 
5% BSA for at least 30 minutes and incubated with anti-ARMS antibody 892 
(FIG. 17A) and VAMP-2 (FIG. 17B) antibodies in blocking solution at room 
temperature or 4 degrees C. Primary antibodies were detected using 
fluorescence-conjugated secondary antibodies (FITC-conjugated goat 
anti-rabbit IgG and rhodamine-conjugated goat anti-mouse IgG (Jackson 
Laboratories); . Images were collected on a Leica confocal microscope. 
FIG. 17C is a merged image of FIGS. 17A and 17B) . FIGS. 17D-17F represent 
an enlargement of the staining in the top FIGS. 17A17C, respectively, 
with the white arrows designating tips of processes 

FIG. 18 shows the localization of ARMS in axons and growth cones of 
hippocampal neurons. Cultures of hippocampal neurons were assessed for 
ARMS expression by indirect immunofluorescence, as described above for 
FIG. 17A. A concentration of ARMS protein was found at the growth cone 
(white arrow) and along the axon in a punctate distribution. 

FIG. 19 shows the interaction between ARMS and PDZ-containing proteins 
GRIP1, GRIP2 and' PICKl. Expression plasmids containing myc-epitope tagged 
GRIPl, GRIP2 or PICKl were cotransfected with a full length cDNA for ARMS 



in HEK293 cells. Cells were lysed in 1% NP-40 lysis buffer and 
immunoprecipitation was carried out with anti-myc antibodies, followed by 
Western blot for the ARMS protein. 

FIG. 20 shows a proposed schematic model of interactions between Trk 
receptors, arms, PDZ-containing proteins and glutamate receptors.! 
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